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FROJECT ACTIVITY FRODUCTS

PROJECT FLAN

Agreement between OAST and LeRC on the nature and
scope of the project and the resources required.

TECHNOLOGY REQUIREMENTS

Workshop

Survey of the current status of low g cryogenic
fluid management technology.

Identification of critical technological advances
requirec to support future NASA missions.

Identification of technologies which require
in-space e:perimentation.

Identification of candidate ground and
flight experiments and analytical processes
required to advance cryogenic fluid manag=ment

technology.

Identification of expert technologists capable
of conducting and directing the required
experiments and analyses.

Technology Roadmap

Documented e:position of the current status of
cryofluid management technology, of future NASA
technology requirements, and of the time phased
action sequence of eyxperiments, analyses, data
items, and numerical models needed to meet these

"requirements.

PI Selection

Initial selection of a group of qudlified
Principal Investigators to direct the
investigations required to advance Cryofluid
Management Technology to the point identified
by the Technology Roadmap. v

Initial agreement with these Frincipal
Investigators and their parent organizations on
the nature of the investigaticons to be performed,
the eupected results, the e:pected completion

109



date, &any hardwares to be provided, and the
resources reqguired to perform the needed analyses
and one-g anc low-—-g experiments.

Experiment Definition

Dccumented ernumeration of a set of one-g and
low—g experiments to be performed under this
program including experiment objectives, required
uperimental cenditions, required measurements,
accuracies and data rates, conceptual hardware
reguired to pe-fcrm the experiments, and required
data raduction techn'ques. Included in each
nperiment definition will be a clear and concise
exp*anatzon of how the experimental rasults would
be utilizecd to predict the performance of actual

space systems.

FL_IZ-T EXFERIMENT FEASIEBILITY

Study SCW Freonaraticn

e perfcrmed
2 the werk preoguct
t experima2nt study

Pecumentation of the tasks
Soth requirec anz cpti &1

to ke delivered uncer the fligh
cntracts.

Celecticon Criteris for use in evaluating study
ccrtract progpcsals.

tudy Frocuremant

Sclici+ation, s=zlecticn and awerd of at leaast twe
contracts tc perform studies supporting flight
uperiment selection, definition and cesting.

Siucy Cortrazacts
Feasibility Studi=s
Ccncepts

One cor meore concertis for & spacecraft
ancd exparimertal hardware, ground
suppcrt ecuipment, flight and cround
operations, and e:xperimantal
proceecurzs for perfcrmance of the
preliminary set cf flight experiments
and suppcriing cost and schedule
estimates.

Freliminary System Raguirsments

T AO

]
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OR ﬂ’vil“ ‘:,;,..,,, T



ORIGINAL PAGE IS

QOF POOR

QUALITY

Documertation of the system level
reguirements for a spacecraft system
(both grouncd and flight segments)
supporting the selected concept.

Documentation of analyses and design
studies supporting these syster level
requirements.

Top-level numerical models of the system
using such codes as NASTRAN, SINDA, and
CRYOTRAN.

Deccumerntation of experimental operating
proceecures anc reqguiraments supporting
the sysiem level requirements.

ificaticn of technclogy issues
f-om the systzm rasuiremencts.

nd schecdule estimates
5 the requir=z2 systams.

Requirements Des.n:ition

Detailec definiti
operating proce=23

Dcc“men;=” re‘inement ct ths system

reauirements to at least the

subsystem level.

of experimental

on
ur2s and raguirements.

tial p*“ve:t cn cof expescted
erimental! op: ~ations and fluid
dxtzons.

ctual d=ssicns for all subsystams.

Ini:tial interface reguirements
documents.

Identification of critizal technolocy
issues. :

l2¢ da2sian studies of critical

spacecraft system desigrn features which
are outside the existing spacecra+tt
technology Lbase.

minary identification cf enisting
ns arnd "eff the shelf"” harcware
will have application toc the
craft concept.

11



ight Exgerimesnrt Araly

Detailed eramina*tion and documentaticn
of testing requirements and related

I8 facility requirements.

Petailed cost, schedule and resource
reguiraments for the construction and
operation of the spacecraft system.
Identificaticn of potential schedule
conflicts and long lead items.

Critical Technologiss (cptional)

Analyses and design studies of
comporerts, subsystems, and control
laws required for the conceptual
system and which require resolution of
pctenticl problems to reduce risk or
msintair szhedula during the
implementation of the concept.

is/Design (In Hcuse)

n

Experiment Fegqu:iraments

DPetailed dccumentation of reqguired
experimental operating concitions,

hardware characteristics, measurement
accuracies, types, locations, anc rates,
operational algorithms, critical senscres or
senscr types, and e:xperiment scale made in
the light c+ analyses and modeling cf the
ccnzeptual experimerntal hardware and cf the
resuits of the cn-going contractual ard
in-houses conceptual design studies.

23 Eucerimarnt Resguira2ments

m

Fawvi

o

Dccumented rsvision of the abcve experiment
requirzments made in light of the
contractual and in-house spacecraft design

stucies and r=flecting programmatic
decicions down-selecting and revising the
set ot flight experiments. '

Firal Euxperiment Requirements

Decumeniad ravisicrn of the abtove experimens
reguirements reflezting the results of the
centrasctad and in-house spacscraft dszign
studies and reflecting pregrammatic
decisions cocwn-selazting and revising the
get o0*F flighi enperimencs. Thiz et of
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e:xperiment requirements shall form the
baseline for the design, fabrication, test,
; OR QU : :
OF POOR QUALITY and cperation of the flight system.

3 TNT A TR
ORIGINAL PAGE IS

E:periment/Spacecra+t Design Studies (In-house)
Spacecraft Concept

A documented spacecraft concept with
supporting analyses paralleling the
contracted effort and potentially
incorporating features found in one or
more of contractor—-developed concepts.
This effort will be strongly biased
toward supporting the in-house experiment
desicn and analysis effort.

Desigrn Studies

system—-level cdz2sign studies
spacecraft compatible with the
t experiment requiraments and
v incorporating the germane

the contractual effcrtes.

F.I. Coordinatizn

Cccrdinaticn of *the in-house and contractual
efforts witn thcse cf the principal
investigators so that the various spacecratt
ccricepts anc systems rejuirements documents
"and experiment raquirements definiticns meet
their exgerimentel ne=ds ancd are

enlight=ned by their expertise and that
their reguiremerts reflezt the realities of
spacecrart desicrn and projiect rescurces.

TECHMOLOGY FROGFRAM DISEZTICN
Flight E:periment Selec*ion/Refinement
A series cf decisions by the program mariager
selazting the2 flight experiments to be performed
anc refining their requirements. These decisions
ara guidec by the analyses and studies perfcrmed

to date anc gcive direction to future work.

Non-+flight E:periment Selection/Refinemznt

A series c? cecisionrs by the program manacer
selecting the cne-g experiments to be perfsrined
and refininc their requirements. '
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Technology Reviews

A series of reviews for senior management
covering progress in the the technology program
to date as measured against program goals and
allocated resources and indicating planned future
activities.
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SPEAKER: ERICH KROEGER/LEWIS RESEARCH CENTER

Peter Mason/Jet Propulsion Laboratory:

Have you come up with a rough estimate of the total cost of the program?
Kroeger:

Well, we’ve come up with a cost of $100 to $400 million, depending on whose
view you want to take; we'd like to keep it closer to the lower end. When we
include the cost of a launch vehicle, we begin with a pretty good chunk already
committed. In the past, most of the launch vehicles were supplied by NASA, so

you really didn’t see that cost showing up in the program cost, but now we are
being told that will be included in our program cost.
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